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Using Alternate Polarization in Fixed wireless System 
Deployment for Improved Capacity 


Technical Field 

5 The present invention relates generally to the field of telecommunications and, 

in particular, to a system and method of communicating data. 


Background 

As the need for information and entertainment by consumers grows, various 

1 0 pipelines have been developed to deliver this data to the different subscribers and users. 
A pipeline is a system that communicates data from a data provider (e.g., a television 
station, website on the Internet) to a subscriber. One current pipeline used by Internet 
service providers such as AmericaOnLine is the telephony system. The subscribers use 
a computer modem to connect to the Internet service provider over the telephony 

1 5 system. This system, however, is often ineffective for conveying large quantities of 
data because of bandwidth limitations. Some subscribers have installed higher-speed 
telephonic connections but due to the associated costs this practice is not widespread. 

Other pipelines deliver data with varying degrees of success. Conventionally, 
television stations use a wireless pipeline for its delivery system. The stations broadcast 

20 a signal in a dedicated portion of the electromagnetic spectrum and subscribers access 
the signal with roof-top antennas. Another conventional pipeline is the cable system 
which uses coaxial cable to deliver video with increased quality and quantity. Recent 
advances in the cable standards and products including the two-way cable modems have 
provided two-way communication between the service provider and the subscribers. In 

25 addition to the television broadcasting, this advance does allow for Internet access and 
telephony service over the traditional cable systems. 

Recently, the industry has designed various types of fixed point to multipoint 
wireless systems which provide both one-way and two-way communications. One 
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example of these types of systems is the Multichannel Multipoint Distribution Service 
(MMDS), traditionally used for television broadcasting. There has also been 
development of the Wireless Loop systems, providing a cost-efficient alternative to the 
copper wires in the local loop (i.e., the last segment in the telephony network 
5 deployment). Additionally, the Federal Communication Commission (FCC) recently 
approved the two-way use of MMDS thereby allowing a wide variety of interactive 
services within the MMDS spectrum including classic telephony, Internet access, data 
for business applications and interactive video. 

Moreover, the FCC has also recently auctioned off a large amount of bandwidth 
10 (1.3 GHz) for two-way applications in the frequency range of 28 to 3 1GHz known as 
Local Multipoint Distribution System (LMDS). Internationally LMDS is also 
employed under different names and at various frequencies within the range of 10 to 40 
GHz for both one-way and two-way communications. As both the MMDS and LMDS 
employ wide bandwidth with the ability to deliver large amounts of information, they 
15 are categorized as broadband wireless systems. Because wireless systems like MMDS 
and LMDS as well as others have limited bandwidth availability while also providing 
broadband services to their users, these systems need an efficient solution to the basic 
capacity problem. 

Another issue unique to wireless systems exists which must be addressed when 
-=l 20 providing any solution to this limited capacity problem. As the radio waves propagate 
in open space, the transmissions of one link may interfere with the transmissions from 
another link operating on the same frequency channel. This problem limits the 
frequency reuse in wireless systems deployment. In order to reuse the same frequency 
channel at different areas, it is necessary to provide sufficient separation between the 
25 different areas that use the same frequency band which thereby limits interference in the 
different areas. 

Currently this separation can be achieved by distancing the areas from one 
another through sectorization and/or polarization. Sectorization is the process of using 
directive antennas in sectors within the different communications areas. Polarization 
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provides for the communicating of a signal with a different polarization in the different 
areas of frequency reuse by implementing differently polarized antennas within the 
different communication areas. 

For the reasons stated above, and for other reasons stated below which will 
5 become apparent to those skilled in the art upon reading and understanding the present 
specification, there is a need in the art for a communication system in a limited 
frequency spectrum which provides for enhancements in capacity through better 
frequency reuse and by allowing a process of gradually increasing capacity and 
sectorization while minimizing the associated costs. 

10 

Summary 

The above mentioned problems with communication systems and other 
problems are addressed by the present invention and which will be understood by 
reading and studying the following specification. A communication system is described 

1 5 which uses different polarization in selected regions to reduce interference between 
cells. The communication system provides for uni-directional or bi-directional 
communication of data including transmitting, receiving or both transmitting and 
receiving the communication signals. Advantageously, this use of different 
polarizations for signals also provides the ability to increase capacity and sectorization 

20 at reduced capital costs. 

In particular, an illustrative embodiment of the present invention provides a 
communication system that communicates data to a number of subscribers. The 
communication system includes a number of communication circuits. The strategic 
placement of these circuits within a communication region provides for a division of the 

25 region into communication areas, wherein each of the communication circuits is 
associated with a particular communication area. Each communication circuit 
communicates one polarization in one portion of its communication area and a different 
polarization in a second portion of its area. Additionally, adjacent portions of the 
communication areas of the communication circuits use the same polarization. 
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Brief Description of the Drawings 
Figure 1 is a representational diagram of an illustrative embodiment of a 
communication system according to the teachings of the present invention. 

Figure 2 is a diagram of another embodiment of a communication system 
5 according to the teachings of the present invention containing a sector and subband 
layout. 


Detailed Description 
In the following detailed description, reference is made to the accompanying 

1 0 drawings which form a part hereof, and in which is shown by way of illustration 
specific illustrative embodiments in which the invention may be practiced. These 
embodiments are described in sufficient detail to enable those skilled in the art to 
practice the invention, and it is to be understood that other embodiments may be utilized 
and that logical, mechanical and electrical changes may be made without departing from 

15 the spirit and scope of the present invention. The following detailed description is, 
therefore, not to be taken in a limiting sense. 

Figure 1 is a representational diagram of an illustrative embodiment of a 
communication system according to the teachings of the present invention. The 
communication system provides for uni-directional or bi-directional communication of 

20 data in region 100 between communication circuits 1 10, 120 and 130 and the 

subscribers within their respective communication areas or cells 140, 150 and 160. A 
communication circuit may include but is not limited to a base station, hub or other 
communication circuit that communicates RF signals in a wireless communication 
system. The communication system of Figure 1 may include more communication 

25 circuits and communication areas, but Figure 1 is limited to the three communication 
areas for sake of clarity. Communication circuits 110, 120 and 130 can communicate 
audio, video or data for use by a computer, a television, a telephony system or other 
appropriate terminal of subscribers within communication areas 140, 150 and 160. 
Communication circuits 1 10, 120 and 130 communicate their signals using a 
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different polarization for different portions of their respective communication areas 140, 
150 and 160. Additionally the receivers for the subscribers located in communication 
areas 140, 1 50 and 160 are set up to communicate through the particular polarization for 
the area in which they reside. For example, communication circuit 1 10 communicates a 
5 signal of one polarization to subscribers located in portion 260 of communication area 
140 while communicating a signal of a different polarization to subscribers located in 
portion 250 of communication area 140. Similarly communication circuit 120 sends a 
signal of one polarization to subscribers located in portion 240 of communication area 
150 while sending a signal of a different polarization to subscribers located in portion 

10 230 of communication area 150. Likewise, communication circuit 130 sends a signal of 
one polarization to subscribers located in portion 220 of communication area 160 while 
sending a signal of a different polarization to subscribers located in portion 210 of 
communication area 160. 

In one embodiment, the communication circuits within portions of adjacent 

15 communication areas communicate and the subscribers within the portion of the 

adjacent communication areas receive a signal of the same polarization. For example as 
shown in Figure 1 , communication circuits 1 10 and 120 communicate a signal of one 
polarization for adjacent portions 250 and 240 of communication areas 140 and 150, 
respectively. Similarly, communication circuits 120 and 130 communicate a signal of 

20 one polarization for adjacent portions 230 and 220 of communication areas 150 and 
160. 

In another embodiment, communication circuits 1 10, 120 and 130 communicate 
with the subscribers in their respective communication areas 140, 150 and 160 through a 
signal that is either horizontally or vertically polarized. For portions 210, 240 and 250 
25 of communication areas 140, 150 and 160, the signal is vertically polarized and for 
portions 220, 230 and 260 of communication areas 140, 150 and 160, the signal is 
horizontally polarized. 

In another embodiment, the division of the communication areas into portions is 
such that the area is divided into halves wherein each portion is approximately one half 
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of the communication area so that a communication circuit for a communication area 
will communicate a signal of one polarization in approximately one half of the 
communication area while communicating a signal of a different polarization in 
approximately the other half of the communication area. The subscribers within the 
5 respective halves of the communication area will be set up to receive a signal of a 
certain polarization depending on where they are in the communication area. 

As shown in Figure 2 in another embodiment, the communication areas are 
divided into sectors. For the sake of clarity, Figure 2 will use the same identification 
numbers used in Figure 1 for those elements that correspond. Communication area 140 

10 is divided into sectors 310, 320, 330 and 340 with communication circuit 1 10 in the 

middle of communication area 140. Similarly, communication area 150 is divided into 
sectors 350, 360, 370 and 380 with communication circuit 120 in the middle of 
communication area 150. Likewise, communication area 160 is divided into sectors 
390, 400, 410 and 420 with communication circuit 130 in the middle of communication 

1 5 area 1 60. All subscribers within a particular sector are set to receive a signal with the 
same subband within a particular frequency spectrum. In particular, sectors 320, 330, 
360, 370, 400 and 410 use subband A and sectors 310, 340, 350, 380, 390 and 420 use 
subband B. Therefore, depending on which sector of communication areas 140, 150 
and 160 that respective communication circuits 110, 120 and 130 is communicating 

20 towards, communication circuits 1 10, 120 and 130 will communicate on a particular 

subband. Moreover all subscribers within sectors 3 10-420 are set to receive a signal of 
a particular subband. 

This sectorization pattern of Figure 2 is only one embodiment and is not limited 
to such pattern. Other embodiments include differing numbers and patterns of sectors 

25 within the communication areas as well as differing sectorization patterns within 
different communication areas. The alternating polarization within and across 
communication areas is independent of the sectorization patterns of the communication 
areas. The polarization of a communication region is preset prior to the establishment 
of the location of the subscribers and the sectorization therein. Additionally, this 
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alternating polarization remains constant even when the communication areas and their 
sectorization patterns are modified, for example to accommodate more subscribers. 
This consistency of the polarization provides the advantage of not altering subscribers' 
antennas to account for a change in the polarization each time the communication areas 
5 and their sectorization are increased, decreased or changed in any other way. Other 
embodiments provide for uni-directional and bi-directional communication by 
communication circuits 1 10, 120 and 130. In particular, communication circuits 1 10, 
120 and 130 can transmit, receive or both transmit and receive the signals using the 
differing polarizations to provide sufficient separation, 

10 In another embodiment referring back to Figure 1 , communication circuits 110, 

120 and 130 are disposed in region 100 to form boundaries between communication 
regions 430, 440, 450 and 460. Communication circuits 1 10, 120 and 130 communicate 
a signal of either a first or second polarization dependent upon which of the 
communication regions 430, 440, 450 and 460 the circuits are communicating toward. 

1 5 In particular communication circuit 1 1 0 communicates a signal of one polarization to 
subscribers located in communication region 430, while communicating a signal of a 
different polarization to subscribers located in communication region 440. Similarly, 
communication circuit 120 communicates a signal of one polarization to subscribers 
located in communication region 440, while communicating a signal of a different 

20 polarization to subscribers located in communication region 450. Likewise, 

communication circuit 130 communicates a signal of one polarization to subscribers 
located in communication region 450 and communicates a signal of a different 
polarization to subscribers located in communication region 460. 

In one embodiment, communication regions 430 and 450 are designated as 

25 regions wherein the subscribers receive a signal that is horizontally polarized, while 

communication regions 440 and 460 are designated as regions wherein the subscribers 
receive a signal that is vertically polarized. In another embodiment, communication 
circuits 1 10, 120 and 130 are disposed to form communication areas 140, 150 and 160 
within communication regions 430, 440, 450 and 460. In particular, communication 
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circuit 110 communicates a signal of one polarity (e.g., horizontal) to portion 260 
(located in communication region 430) of communication area 140, while 
communicating a signal of a different polarity (e.g., vertical) to portion 250 (located in 
communication region 440) of the same communication area. Similarly, 
5 communication circuit 120 communicates a signal of one polarity (e.g., vertical) to 

portion 240 (located in communication region 440) of communication area 150, while 
communicating a signal of a different polarity (e.g., horizontal) to portion 240 (located 
in communication region 450) of the same communication area. Likewise, 
communication circuit 130 communicates a signal of one polarity (e.g., horizontal) to 

10 portion 220 (located in communication region 450) of communication area 150, while 
communicating a signal of a different polarity (e.g., vertical) to portion 210 (located in 
communication region 460) of the same communication area. 

Referring again to Figure 2 as previously described, communication areas 140, 
150 and 160 are divided into sectors in which all subscribers for a particular sector 

1 5 receive a signal of the same subband frequency. As previously described, 

communication circuits 110, 120 and 130 communicate signals with different subband 
frequencies depending on which sector the communication circuit is communicating 
towards. In one embodiment, the boundaries of communication regions 430, 440, 450 
and 460 lay along the boundaries of the sectors of communication areas 140, 150 and 

20 160. In particular, the boundary between communication regions 430 and 440 lay along 
both the boundary between sectors 310 and 330 and the boundary between sectors 320 
and 340 of communication area 140. Similarly, the boundary between communication 
regions 440 and 450 lay along both the boundary between sectors 350 and 370 and the 
boundary between sectors 360 and 380 of communication area 150. Likewise, the 

25 boundary between communication regions 450 and 460 lay along both the boundary 

between sectors 390 and 410 and the boundary between sectors 400 and 420. Again, the 
sectorization and the polarization of the signal being communicated by the 
communication circuits are independent of one another, allowing for the altering of the 
sectorization patterns of the communication areas while maintaining a consistent 
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polarization pattern. 


Conclusion 

Although specific embodiments have been illustrated and described herein, it 
will be appreciated by those of ordinary skill in the art that any arrangement which is 
calculated to achieve the same purpose may be substituted for the specific embodiment 
shown. This application is intended to cover any adaptations or variations of the present 
invention. For example, the specific communication area layouts along with the 
sectorization layouts of these areas can be varied by adding or subtracting areas and 
sectors and/or modifying the areas' and sectors' shape and size and still fall within the 
spirit and scope of the present invention. 
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What is claimed is 

L A communication system comprising: 

a number of communication circuits disposed to divide a region into 
5 communication areas; 

wherein each communication circuit communicates using a first polarization in a 
first portion of its communication area and communicates using a second, different 
polarization in a second portion of its communication area; and 

wherein adjacent portions of communication areas of different communication 
1 0 circuits use the same polarization. 

2. The communication system of claim 1 wherein the communication circuits in 
adjacent communication areas transmit using the same polarization in the adjacent 
portions of their communication areas. 

15 

3. The communication system of claim 1 wherein the first polarization comprises 
horizontal polarization. 

4. The communication system of claim 3 wherein the second polarization comprises 
20 vertical polarization. 

5. The communication system of claim 1 wherein the first and second portion of each 
communication area comprises approximately one half of the communication area. 

25 6. The communication system of claim 1 further comprising a number of sectors within 
each communication area, each sector communicating on a subband of a frequency 
spectrum. 

7. The communication system of claim 6 wherein each sector communicates on a 
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different subband than the subband being communicated on by an adjacent sector. 

8. The communication system of claim 6 wherein the first and second portions of the 
communication area are divided along a number of boundaries of the sectors. 

5 

9. The communication system of claim 1 wherein each communication circuit transmits 
signals using a first and second polarization. 

10. The communication system of claim 1 wherein each communication circuit receives 
1 0 signals using a first and second polarization. 

1 1 . The communication system of claim 1 wherein each communication circuit 
transmits and receives signals using a first and second polarization. 

15 12. A communication system comprising: 

a number of communication circuits disposed to form boundaries between 
communication regions; and 

wherein the communication circuits use first and second, different polarizations 
for signals communicated in adjacent regions. 

20 

13. The communication system of claim 12 wherein the first polarization comprises 
horizontal polarization. 

14. The communication system of claim 13 wherein the second polarization comprises 
25 vertical polarization. 

15. The communication system of claim 12 wherein the communication circuits are 
disposed to form communication areas within the communication regions. 
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1 6. The communication system of claim 1 5 further comprising a number of sectors 
within each communication area, each sector communicating on a subband of a 
frequency spectrum. 

5 17. The communication system of claim 16 wherein the boundaries between 
communication regions lay along a number of boundaries of the sectors. 

18. The communication system of claim 12 wherein each communication circuit 
transmits signals using a first and second polarization. 

10 

19. The communication system of claim 12 wherein each communication circuit 
receives signals using a first and second polarization. 

20. The communication system of claim 12 wherein each communication circuit 
1 5 transmits and receives signals using a first and second polarization. 

21. A method comprising: 

dividing a region into a number of communication areas, each communication 
area including a communication circuit; 
20 communicating using a first polarization in a first portion of each 

communication area; 

communicating using a second polarization in a second portion of each 
communication area; and 

wherein adjacent portions of communication areas of the communication circuits 
25 use the same polarization. 

22. The method of claim 21 wherein the communicating includes using the same 
polarization for signals in adjacent communication areas. 
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23. The method of claim 21 wherein the first polarization comprises horizontal 
polarization. 

24. The method of claim 23 wherein the second polarization comprises vertical 
5 polarization. 

25. The method of claim 21 wherein the first and second portion of each 
communication area comprises approximately one half of the communication area. 

10 26. The method of claim 21 further comprising dividing each communication area into 
a number of sectors, each sector communicating on a subband of a frequency spectrum. 

27. The method of claim 26 wherein the first and second portions of the communication 
area are divided along a number of boundaries of the sectors. 

15 

28. The method of claim 21 wherein the communicating consists of transmitting. 

29. The method of claim 21 wherein the communicating consists of receiving. 

20 30. The method of claim 21 wherein the communicating consists of transmitting and 
receiving. 

31. A method comprising: 

forming boundaries between communication regions by disposing a number of 
25 communication circuits; 

communicating using a first polarization in a first region; and 
communicating using a second polarization in an adjacent region to the first 

region. 
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32. The method of claim 3 1 wherein the first polarization comprises a horizontal 
polarization. 

33. The method of claim 32 wherein the second polarization comprises a vertical 
5 polarization. 

34. The method of claim 3 1 further comprising forming communication areas by 
disposing the communication circuits within the communication regions. 

10 35. The method of claim 34 further comprising dividing each communication area into 
a number of sectors, each sector communicating on a subband of a frequency spectrum. 

36. The method of claim 35 wherein the boundaries between communication regions 
lay along a number of boundaries of the sectors. 

15 

37. The method of claim 3 1 wherein the communicating consists of transmitting. 

38. The method of claim 3 1 wherein the communicating consists of receiving. 

20 39. The method of claim 31 wherein the communicating consists of transmitting and 
receiving. 


25 


Attorney Docket No. 500.709US1 


14 


Abstract of the Disclosure 
A communication system. The communication system communicates to a 
number of subscribers. The communication system includes a number of 
communication circuits which are disposed to divide a region into communication areas. 
5 Each communication circuit communicates using a first polarization in a first portion of 
its communication area and communicates using a second, different polarization in a 
second portion of its communication area. Additionally, adjacent portions of the 
communication areas of the communication circuits use the same polarization. 
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or withdrawn from consideration, or the application becomes abandoned. Information material to the patentability of a claim that is canceled 
or withdrawn from consideration need not be submitted if the information is not material to the patentability of any claim remaining under 
consideration in the application. There is no duty to submit information which is not material to the patentability of any existing claim. The 
duty to disclose all information known to be material to patentability is deemed to be satisfied if all information known to be material to 
patentability of any claim issued in a patent was cited by the Office or submitted to the Office in the manner prescribed by §§ 1.97(b)-(d) 
and 1.98. However, no patent will be granted on an application in connection with which fraud on the Office was practiced or attempted or 
the duty of disclosure was violated through bad faith or intentional misconduct. The Office encourages applicants to carefully examine: 

(1) prior art cited in search reports of a foreign patent office in a counterpart application, and 

(2) the closest information over which individuals associated with the filing or prosecution of a patent application believe any 
pending claim patentably defines, to make sure that any material information contained therein is disclosed to the Office. 

(b) Under this section, information is material to patentability when it is not cumulative to information already of record or being 
made record in the application, and 

|^ (1) It establishes, by itself or in combination with other information, a prima facie case of unpatentability of a claim; or 

j j (2) It refutes, or is inconsistent with, a position the applicant takes in: 

= ; (i) Opposing an argument of unpatentability relied on by the Office, or 

u * (ii) Asserting an argument of patentability. 

A primi facie case of unpatentability is established when the information compels a conclusion that a claim is unpatentable under the 
prepoS|erance of evidence, burden-of-proof standard, giving each term in the claim its broadest reasonable construction consistent with the 
specigcjation, and before any consideration is given to evidence which may be submitted in an attempt to establish a contrary conclusion of 
patentability. 

(c) uS Individuals associated with the filing or prosecution of a patent application within the meaning of this section are: 

(1) Each inventor named in the application: 

(2) Each attorney or agent who prepares or prosecutes the application; and 

(3) Every other person who is substantively involved in the preparation or prosecution of the application and who is associated 
with the inventor, with the assignee or with anyone to whom there is an obligation to assign the application. 

(d) Individuals other than the attorney, agent or inventor may comply with this section by disclosing information to the attorney, 
agent, or inventor. 




